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PROBLEM TO BE SOLVED: To obtain multiple oxide particle suitable for a positive 
electrode activating material for Li ion secondary battery by dispersing cobalt hydroxide 
being trivalent cobalt oxyhydroxide and a specific compound into a lithium hydroxide 
aqueous liquid and rejecting to heat treatment. 

SOLUTION: At least one kind between cobalt and cobalt hydroxide oxyhydroxide, each 
having trivalent valency and a compound at least one kind element among B, Mg, Si, Cu, 
Cy, Y, Ti, V, Mn, Fe, Ni, Sn, Zr, Sb, Nb, Ru, Pb, Hf, Ta, La, Pr, and Nd are dispersed into 
the Li hydroxide aqueous liquid and heated to obtain the object complex oxide particles. 
The Li-Co multiple oxide particle is submicron size and has narrow particle distribution, 
large specific surface area and a uniform composition. 
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mmt& z b #-e§ & ox*. mw.ommnmz ^% i tz 
+i>7j±a.><>i hm-^mftw&^mh z b vxz h ... 
mft&omgmit. mm. &t>ix&»+<?2s3.>< 
iv vu&mitmtL^-zmui tzmz'n -.>x h x < . mm 

[ 0 0373 ±fL!rjW-J: O^M^i-t^mfflti. EHK 

Lxmmm-?& z b . vim^tcm^f s 
[oo3s] t<wn?.m&-xm± . i; ^-^ a nv t^i 

V>ffim%.l&b&m% 0 , -I b it* 

h ,. r oyrzth . Vt&fi fotiX v ^^fi^^^j^^ri^ :><^ 

•< . s^^)^- ^ > u f - ^ /s n y < /i- !- m &m Mm 
t o o 3 9 1 *mk?>®m-j>mzji o . aiHK^-t-* 

(i, ±8Sft!i^>KS(CfflSL . 'C^mij(l2r3. Ojum 
WTt-rS - t ^'-C* ttz. J:JE! 'J -I- 1 *? J* a r<n h 
®&&{m<?y&$rf-e>J<$ 5 tK 100-10 o o at- 

h 0 - Jt^miflf^- 1—5 0 gt'fcl. t^$rf§& 

[0040] *ww> 'J -r^j^-i ^>c;jciiiii. ±ia 
v+'y^zi.K/i' hm^mimttttmmiiMb ixm 
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^.mzts^xtt&mLzmz z^MTmmimmx'fo 
ntmizmMzw. mz-if. yzmmzs. aisjs, # 

—fty-fyv?, 7-y^-x>-7"7 

■>■?. a/mum. ±m%\ &mmm. *>j7x~i,->is 

T i. J: < , 2HUa_h«:»ffl L-T € <fc v \. JiiSSMSffilOTJS 

4 1 . l~5 0Sa%*«HiLir\ J: L<1±. 2~ 
3 0fiffi%T#>&. 

[0042] JblEJSiBMi: L XimizMM* ivT . Mi 

/l-te/Ha— x. t Hn^yTntfl-feA'O-x. 

F . 'J b'x/L e o '.; K >\ f f-5 7,/i-.tni-f-k > . 

7 yftt-'J^ry, -f'JIfky, ,+:U7"ot°U 
>\ x^>"-rot°^>-->-x>-4±ffi#f* (EPD 
M) . X/M^'-ftEPDM. x-fu >--7'?> ; x> rf 
A. ;K'J7'^>-X>\ 7y5{«3A, tf'J 

a m£mfz>ztij t X'$&. zixwt. MMkx-mmi- 

Xl>£<. 2MULk£Wmi-X-i>J:\>\ im^M^M 
fltLftfi, '4#(cP&£m£v\*\ fluff, ±IBa^-xh 
l-5 0lt%*«MU' 4 £>}<F£L<Ci. 2- 
3 0£ffi%t'*S. 

[0043] ±JE 7o->Ltli. 'Jf>A^ > ~ 

W y^o^-^v 7 x^'J-?- : //7.x. #*SH§tf>afclt 
(-B^*iv&V>^\ jlS. ±KiPt«ti^— Xh4>. 0 - 3 
[0044] -fc>m\<7) [) *h*?£,A itVZLWSgmz&Vi 

x . smmMttm t txit. w&n v 4 * > -<% 

-its'. .xf>i^xi. - y yn^ 
»7 A . im®mm £ 2pf & £ //'C § h , 
[004 5] *?W:>'.J fOA -f -*yz:<>fMm.Z. IE«E 
r&MIS.b IT. - ?m?<7>mZ<?>¥miKt)\ 3. 0/tm 
l:J.TT\ jfS^cO:*:* i o 0 - 1 0 0 0 A*C'$) 

0. Jt£ffi8t*»\ 1~ 5 0 in' /sT&-*Tf<tf£$Mfi# 
$ (, > 'J O A 3./ \ )V V Vs. frfiS ft^ia-Ta: fiffl L T t > & f > 

x\ nwttti- j&k. itt'k) 
tDS3iK^w#tt(c*r i-xisi^tm&bmmikS:®*, 

■lktfX"&&<. 

[0046] -4<JiW<7) 'J ^A-r xyHiZmmi. Mi 
tf . y-h W.' * V 3 y .. mWWS& , 3 - K u -X 7 * > 

*z*)fi- vmy&Tffli ; ^- - . mmzFn 



[0 04 7] 

[ o o 4 s ] v gj<ti' hm^mitMi^mm: 
mtm i ~ 1 1 aixjtiiJM 1 suit l^. * 1 l ^ 

fi u $>mi , mimwzfi ^. .^Mftrjy oi- 1> zmz» 

5f fiit . mmm* it ->-<:. u ^ ^ a 37 u- h is^k 

L ) . ( '.J -f - ^7 A ) / ( r» y s^- h ) ®^rit . 3 > \>l- h M 

mik&toawmxfst is) . mmw&m&xfimm 

WttSfflZm. 1 IZtk Ltz , n >->ixfz '.) + r >X^ a> nVI- 

8fF<?Xk% 3 *fi 2 Lrt: „ 
[0049] ^JfeM 1 

BSftT- h 'J >7 A.vkitM 1 . 1 L LooflST' L . * 
KfL^vU-h (II) i»)7.7'J-<:f^ ( . w<?).X7 

ISfL*" ffV . #^it7^ X y 'J -£&}&?m L . 
KHta^U'h (III) itHS^^-^Sr^fc. # 
^ii^^drv'.i<B§<t3y<;Wh (III) c?)^-= ^ (=.rf<B§ 
•ft 'Jf7A2. 5*/l^2r ?Ft-£ L . d 4 * >'3c 

^:'K*rJn/:Titfl:2-6 7 Orn 1 .h L ,. Z<?)Xy 'J— *- 

yr-h^u-rcftiiA. jp^jaais?g2 o oc. jaf?. 

.i?ajfB5f B l4 i^Ba-CTlc^Saa l-tc , KJTd^TM . x y [) - 

7 A ( L i C oO. ) tfcj: t *qji32 Siifc. 
[0050] mi&M2 

l^/'L<7)5HK3V\'yH-???7El 0 0m 1 (C. 2t'L/ 
LO*fSft7^ I- '.J ^ATki'SM 1 1 0 m 1 SrflHf 
TL . McBSft^-'v'l'N (II) itM^7^'J-*^, 
C ^) x 5 'J - (-3?.S\.*- DJ: I* ji/^.^:-/) 4 ' ^ . 4 S P#[SlMfl ; L 
^o3£5fUK-ft&fiV>. #^iL7t:X >J -arVPjiaic^L, 
:*^-*fiHt3.>N/l.'b (III) aiSw^-^S?^. 

<*:t--. f#^iX/-^-^>-«ftrjyy/l..h (II 1 ) C->ir- 

^(c/KKft 'J t^'A 4 t.;l-2:S-a > L . ^>;?F t M*JC -f .-t 
X^MtIc*- aui^M*: 6 7 0 m 1 i l ^,. ~Z <?).X y [) — 

*--^--}^u -7'(-f±iAA, tn^ijuiittS i 3 era M 
mmmm 2 4 m^x-^mm l ^ . ix^Tfs . x y 

■J f"7 A'C A ■S. - >: . 
[00 5 1 ] HdiiM3 

1 L <7>Wfc3 ' hiUffi. 5 0 0 in 1 (c . 2 ic>l / 
L<7)7M£ft^ h 'J ^ ATjcJgaS 5 5 0 in 1 ZMW- L o-5| 
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tl . >mit^><>i h < j i ) imoxyo-tmz, 

**is*&-{£3-'-Y>i-h ( i r i ) ifci&co*~*&#fc. 

mz. n^titz^^i^^mit^^b < 1 1 1 > *)^- 

4:t>;£J&*£fln;c£S*r6 7 Oin 1 b Lfc. ZayXy 

y -£ *- 1- ? ^ctta* . mmm&m 250 

x ?y- &r «7kSfc L, 100 x:T1E*l* . » t> 

[0032] S£fifc#l|4 

1 til/ L(7.)iBft3 W#?7S 5 0 0 in 1 t,Z , 2 
Lc:>.rl<ffi?-ftf I- y ^^.^iTs 5 5 0 m 1 £J«#t o^i 
TL . TKK-fta-'^l -h (II) itf$2>X5 'J- £f$fc. 
Z ay X 5 'J - t£ Jfv ar 0£ § 48 B#R3&ft* I 

o^><£5lffirfL£ ft •> . ^ hictzX y '.) — & iFi&lQ'fc L . 
*#^*i&ft3/\*;i,-h din i:may*-**:mz., 
mz. muxtz^>y\<m(lzi'<ii b ( r i i ) ior- 
*t:*ffirfLy f-?^ i o ^/p^ii^ L . w<?.)M^*)(c -f 

•i" >'^tft?KS:*Ii^S5r 6 7 0m 1 b l-tz. zayxy'j 
-ZX-hru- 7t,z ft ii* . MM&Sifl 2 o 0 t;, . 
ioi?*>ftai^ia s i^isi-c-.-*:swaai us: . rje**t&. x? 

i j - £ fjjfcfcffc L . i o 0 C C $ ittc We . » h titz 
®5fcayx®®W**-y£mmLK:kZ*> . n/<>i }-m 

y -i^7 &-?$> &zt tfvmz titz , 
[oo53] mmm 5 

1 t )V/ L a)$Hff£ zi > <)l bmifc 1 HZ. 2 t/Lv'L.i'j/K 
BStL,-)- h y Vi+:>\<ffiffi. 1 . 1 L L ooifF I . .')< 
BMta v 01. }- (i i ) <m.ay?.=>y)-^mz, zayxy 
V -(c£m£n>r* , 4 8 tfifflfm l^o^t 
BgfL-S: # h ivfz X f7 y - £ iFVMctt L . * vtK 
HMta'tft'h ( 1 1 1 ) ttFS?^- <Wc % 
^>iifc5f*^*ffirttayU-h (III) wir— *£*B8 
ft yf^A2. 5t /l- L . z a>M.^mz A it > 3c 
^'I<2r1|jn.lifefiar 6 7 Oin 1 ^ LV^, >Ic7)X y <) — 

- 1- ? v - -nz f±ii^ . iu^vQii^is 3 o o c . mwh. 
irm<dtl. 1 0 O'CX-mkZittz®. '&$>ittz®may 

x^mm^9->^mmitzbz^ . a.>m-bmo ^ 

At* & Z b IfffiZZtifz. 

[0054] mmnt> 

1 *!l-s'Lay{ffifczi'-\>l bmmi Lt, 2t/L/L»'|< 
BtfL-t- 1- U 1 . 1 L LoojST I . * 

^fLn/^b (II) it^^)X5'J-Sr#f^ 

iS-fL-'J^A b ( ill) imay^-^'i^i-z, iTJz. ft 
btLfrtti'Xmitx'Wb ( I ii) ayy-*izm\t 



>J :7-7 A 2 . 5 *^£^ L . C ayfc&ttolz-l X >-£m 
fcZtUt-kSL*: 6 7 0 m 1 t l-rz, Z0XXy [) — 

b?u- fln^Ji*ii'A&2 0 0-c. jnffftViua 
o#!51 4 o#ia-c-7KI»«m L*: -.. RJU^T^> x 5 0 - Sry 3 

j&icaL. i o oxix-miiZittzm. #^iifc»*«x 

X'hhZb^m&^ixfz, 
[0055] HKsCT7 
0. S^il/Layffimzi^il'hRT/Q . 

— -y iDWy^mm l uc . 2 ^iv/ Ltfr)*Kfl:^ h U 
^ -A-fciSM 1 . 1. L *• L- o-.rflliT L- . *S§f L 3 / s/l- 
I- ( I I ) xt^x^ ^ — ^Wz, zaxxy[)—t,zm% 

v v. t# ^ii^ x ? 'j- £iPje*gfc l . ®&>m{twm 

fgfl: U ^-7 a 2 L , c ay&smiz i * vsm. 

:>^Mt±&i 6 7 Orn 1 i: l*:„ ;«X7 l .)-r.'f- 

h^p— T'c-ttiiA. iu.%wia)S2 oo c. M^aii 
mwrnj - y&Mfc i-tzbzh. m-a> xwimm> ■<? 

— y&TjxL n / \)l b - y W S y -T-'V A'C.t) 6 z b i>m 
U*ixtz, 

[0056] mtk&is 

0. S ; EH-/'L<?)MjS3 J 'N"yl'hS.r/0. 2t/k/LSK 
I<?)^II1 LC 3 0Si%H 2 C) 2 ^|R6 0in 1 

/ L.s7):/KBgfl:-h h y «7 A.'KitM l • l Limn L ooi 

£Wz« iXlz. ft^ixtz?\m\Wnayy-*i,z 
A<«tfc y -T- «7JU 2 ^ *iF t & L . c ay&&mz A it > -3£ 
}^7|<r/JU.t^:ffi*r6 7 0m 1 L/^, .l£7)X^y— £r/f 

— l- 9 v— yizi±&fr . iui^aafflM 2 0 0 c . 

vF3S*}5tL , 1 0 OX:X-mkZ-£tzi&. ®t>ivf>fi}*a> 
xm®Hfr-><?->'£MfcL>tz b z o . m—ayxffimifT-'< 

[0 0 57] 

0. 9t;l//LWffiIS3'<A'b.a?/0. 1 =t)V/ LW& 

maym-smm 1 l iz . 1 l ^sks?-?- h y a 6 

0 0m 1 im^L^.rMYLmt^i'.ytz, Za^mMz 
2 / L ay*mH1- b y ^A.vJcjgflS 1 . 1 L2r JKJf L 

->o«8T l . m hut* x -j y - £ ip'Sr'kift t . m&xm 
irnima>ir-*zmz« mz. %ki\fz*mwmir 

-^^.vKSSfL y ^«7A 2.25 *;w£#|-^ L . c ayms 
mizj it>M§k'\<.iM^.fti 6 7 Oin i b Ltz., zay 
7,7 \)-i-4- b 9ls-7lzi±&fr. t\jgk$mm&.2 0 

ox:. jn5«ija«ii#isi4 mmx-ykfrnm Lti„ mmy 
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[ 0 0 5 8 ] m&M 1 0 

0 . 95t /Uv ' L c?)5^Bk c 3 y </U h SIX 0 . 0 5t >V/ L 
lMWi^Atf0fi&igifi2 LC. 2 t/t'/LtftojcRffc 

rm'/H- (II) ffl&TiX^ \)— £#Jt t ;«A7>J- 
Srffw ' . # 6*1* X 5> 'J - 2- iFj§*ife I , iV® 

^^yk&flD^SSre 7 0 m 1 t I*, ZC.)Xy 
') - £ h 9 U - 7"'(~ (±32:^ . MWW.irSfg 2 0 0 

X y'J-i: iFm*ik L - , 10 0 'CTl£t& $ a . # 6 

X^(nJJf./s.^->'«r7^L .3A> l-n'-f-i; ; >-fisy +^J*X' 

[0059] -mnr&rmm 







atmn 




/L) 


Li/Co 


Amis® 


nm 

m& 

rc) 


mm 






MOD 


mm i 


Co (N0,) 2 


23 


Li OH 


1. 5 


2. 5 






2 00 




Li CoO* 




Co CN0i>i 




Li OH 


0. 15 


40 






L30 


24 


LiCoOr 




Co (N0,>. 


sa 


Li OH 


0. 7 5 


5 






250 




LiCoO* 


sou 


CoCh 




Li OH 


0. 7 5 


20 






200 




LiCoO* 


mm* 


Co (NO,)* 




Li OH 


1. 5 


2. 5 






300 




LiCoO. 




Co (S0<) s 




Li z 0 


J. 5 


2. 5 






200 




L i CoO fi 


336W7 


Co (NO,) e 


» 


Li OH 


1. 2 


2 


N i <N0a ) 2 


5S 


200 




L iCoi. a Nil. 2 Os 


39BH8 


Co (NO,) ^ 


Hi 0* 


L i OH 


1. 2 


2 


Fe (NO, ') * 


B 1 


200 




L i Co. t Fe u Os 


»H9 


Co (NO,)* 


Na 2 S : 0 B 


L i OH 


1. 34 


2. 2G 


Cu (N0 3 ) 2 


24 


200 




L i Coi. D Cui. , Oi. 




Co (NO,) 2 


2Si 


L i OH 


2. 8 4 


1. 5 


VCl, 


8 


200 




L i Coi. 9i V 0 . esOi. oi 



[0063] FMffl 11 [0065] 

mmm 1 x-n^ntz -j.k>v i- u&mtwki- im 2 ] 
r . seic . 500 -ere 2 «Ha«^*^«&a! * ff -> x . 

f^An/Ol MR41|fefl:tttt?*ftfe. »6*ut !J ^ 

asm. m'. tSh b h ^:A#^{i. S2(.-^l^,. 
[0064] mm 1 

i; <r tlx . mM 0 2> r ffl i > . h 3?. b 



mcm&f-mftm ( •' s m - s 4 o f . a*iE^a« > 
jfflv^w Uzm&w®ii&mfr!> . ffs« 2 0 0 m 

t Lfz* 

MWfttMJtiisW. (Monosorb. Quonta c h 
1- o in e ttW ) * >tl.K L , 
[0060] && : ¥-0>±& $^iP|j£ 

(ft L . illsg X igjfcg A ( A ) . * IMSiS , , , (5^7 

tJ: ') &^n-k* § e ( A ) * Stffi L-ft . 
[006 1 ] 
[J»2] 

A 

e = 0. 9 • — - 

P ]/2 • COS& 

[0062] 
[Sll ] 
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< m ) 


(kiVb) 


ttiSH^'f X 
tunn j j i ^ 

(A> 




0. 3 


1 1 


:i o o 




0. 1 


4 1 


1 5 f) 




0. 2 


2 0 


2 0 0 




0. 1 5 


2 5 


1 8 0 




2 


i 


ft 0 0 


mmie 


0. 3 


1 0 


3 2 0 


$&mi 


0. 3 


8 


3 5 0 




0. 2 


3 0 


1 6 0 


mmw 


0. 0 5 


4 7 


1 2 0 




0. 3 


8 


3 3 0 


mmmu 


o. :j 


9 


4 0 0 




5. 0 


0. 5 


110 0 



[0066] HSfcffl 1 Ti# U y \'>l I- *g £ 

Mf«i i -ci# &*ut '.) -1-^1, n y \iv hm&miwm??.) x 

mini Jfr * a- - I- £ 121 2 (OTs l fc , 
[ 0 0 6 7 ] '.J -7- -7 A 4 :fr > - "ftgflfcPKii 
HMM 1 2 

^V>"-/-;7\/7. SW. f7nyj, 87:6. 5 : 
6 - 5 WffifiJt T J: < SiR I , flKKr X t- >• U- .X .X -y>- 
.x ( 2 0 in in 4> ) i^J— (CtlYfi U <-?>f&. 2 0 Okg 
/cms TEE&Lfctt* SUET. 1 5 O'C-C'^1 7B#ffi 

?5 ( 2 OhitikK 0. 2tiihiJ?^) -r . -fc ' * V— 9 — b 
LT^fMi&tA'*' 0 rofL-' > '-7 A '/ o 7 -r >L A£ ITU > 
-/^, £7"c. ^Sif«li. 1 Mc?)L i C 1 o 4 <?:>rnt s U->' 
/y— Njgjfsi:. 1, 2-^ h*vx;yt«fi 
37$ (1:1) T^:/^20ppifiW.T(cL/^t^)Sr. 



-t isv - ? - (c L X FfiV ^ ... ^ tit, coffijimWiZffl 

t o o 6 s ] ±k^(cj; oim itz^m^m^x. 

1. 0 hi A/ cm 2 <7>— Je^TC. tSMlffiA^l . 2-- 

2. ovnmz'mfl&zmmi-tz* 

S// 1 5 5m A h ./' g T'& ') . 5 0 -»M 9 )l g tfvAfe&g 
fit i . llM?;Mi f.) S 9 %tf*gfi LTO&Ci: 

[0069] 

[ ^mum 3 *%^{4±^^) t a o x-s> & «t . -9-7' 

37^ MS-^ffiflifte^F- J; < C b h ... 
ttz. Z <r> >J fW3 > <iv 1- m&m 5: iEffiffift 

i>m< . & < ?>mrv« imm-tzb ^-c# . 

[nn 1 <?> ') -fAa'\>i hm&mikmk??) 

[H2 ] mmm 1 ^ •> f^a/ 01. Ms-^BE-ftwa^ 
x^mrr^-v-i-T^^, mm±. xw&!& ( c P s > 

■Cft»). Ml IHlMft (26-) 

t h 3 1 $mm 1 2 <r> >.) +*y i.i -4 >'-vtfm<?>ffif&& 
m-fmmmx$>&. 

1 

2 lE^m^m^ ■■/ is*. 

3 lEtfi 

4 -trM-U— ? — 

5 ftffi 

6 ftiftSffl^-^a 



[113] 
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